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Objectives. This study evaluated the
efficacy of 2 indicated preventive inter-
ventions, postintervention and at 9-
month follow-up.

Methods. Drawn from a pool of po-
tential high school dropouts, 460 youths
were identified as being at risk for sui-
cide and participated in 1 of 3 conditions
randomly assigned by school: (1) Coun-
selors CARE (C-CARE) (n = 150), a
brief one-to-one assessment and crisis
intervention; (2) Coping and Support
Training (CAST) (n = 155), a small-
group skills-building and social support
intervention delivered with C-CARE;
and (3) usual-care control (n=155). Sur-
vey instruments were administered pre-
intervention, following C-CARE (4
weeks), following CAST (10 weeks), and
at a 9-month follow-up.

Results. Growth curve analyses
showed significant rates of decline in at-
titude toward suicide and suicidal ideation
associated with the experimental inter-
ventions. C-CARE and CAST, compared
with usual care, also were effective in re-
ducing depression and hopelessness.
Among females, reductions in anxiety and
anger were greater in response to the ex-
perimental programs. CAST was most ef-
fective in enhancing and sustaining per-
sonal control and problem-solving coping
for males and females.

Conclusions. School-based, indi-
cated prevention approaches are feasi-
ble and effective for reducing suicidal
behaviors and related emotional distress
and for enhancing protective factors. (Am
J Public Health. 2001;91:742–752)

“The Surgeon General’s Call toAction to
Prevent Suicide” (issued in 1999) affirms that
suicide is a major public health problem.1 Na-
tionally, suicide deaths outnumber homicides.1

Among youths, the problem is profound—sui-
cide is a leading cause of death among youths
aged 15 to 19 years.2–5 As evidenced in com-
munity samples, suicidal behaviors, including
ideation and attempts, foreshadow suicide.The
prevalence of suicidal ideation among youths
ranges from 11% to 49%; the frequency of sui-
cide attempts ranges from 3.6% to 9%.6–9

Suicide-related morbidity is marked among
youths: for every known suicide attempt, an
estimated 100 to 200 suicide attempts are
made.2 Despite alarming facts about youth sui-
cidal behaviors, indicated prevention pro-
grams—programs that target and benefit in-
dividuals who have been identified as being
at high risk—remain underdeveloped.

Potential high school dropouts represent
an at-risk group in need of indicated suicide
prevention services.10 Suicidal behaviors are
linked to school performance factors: suicidal
ideation is associated with weak academic ori-
entation, attempts are related to deficits in
school performance, and suicides often follow
long absences from school.7,11–13 Compared
with their peers, proportionately more of these
vulnerable youths are at risk for suicide13,14 and
manifest co-occurring risk factors, including
depression and drug involvement, that intensify
their suicide risk.13,15,16

In response to the problem, schools na-
tionwide have begun to adopt universal school-
based suicide prevention programs. Needed,
however, are indicated programs designed to
prevent escalating suicide risk among youths at
high risk for suicidal behaviors.1,14,17–19 Al-
though school-based implementation is logi-
cal, indicated school-based suicide prevention
programs are rarely instituted14; those used are
often not well designed20 or scientifically eval-
uated.21 Thus, the public health challenge is
multifaceted: (1) develop methods to identify
youths at risk for school failure or dropout and

for suicidal behaviors; (2) design theory-based,
empirically supported prevention services; and
(3) test the efficacy of interventions for re-
ducing suicide risk behaviors and related risk
factors and for enhancing protective factors.

The current study addressed this chal-
lenge, evaluating the longer-term efficacy of
2 promising programs for reducing suicide po-
tential among youths at risk for high school
dropout. These programs derived from prior
research in which a brief assessment and in-
tervention protocol was found to be as effective
as a semester-long, daily prevention class in
reducing suicide potential.22 The class, how-
ever, was more effective for increasing sense of
personal control, an important protective fac-
tor.14 Refined from these studies were 2 indi-
cated preventive interventions: (1) Counselors
CARE (C-CARE),14,19 a comprehensive as-
sessment of risk and protective factors,23 fol-
lowed by a brief intervention designed to en-
hance a youth’s personal resources and social
network connections with parents and school
personnel; and (2) Coping and Support Train-
ing (CAST) (L.L. Eggert, PhD, RN, FAAN,
L.J. Nicholas, MEd, unpublished manual, Jan-
uary 1996), a 12-session peer-group, life-skills
training program added to the C-CARE as-
sessment and crisis intervention. The CAST
intervention was modeled as a briefer version
of the daily Reconnecting Youth22 high school
class. Preliminary studies19 indicated that, com-
pared with usual care, the combined C-CARE/
CAST approach led to increased personal con-
trol, problem-solving coping, and perceived
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family support. Both C-CARE alone and C-
CARE/CAST led to decreased depression; all
3 interventions contributed to decreased sui-
cide risk behaviors.

Other than these prevention approaches22,23

(also L.L. Eggert, PhD, RN, FAAN, L. J.
Nicholas, MEd, unpublished manual, January
1996), few standardized indicated suicide pre-
vention programs exist that have been tested in
randomized prevention trials targeting high
school students.14,19 The only other systematic
prevention studies targeting suicidal behaviors
have been with college students with chronic
suicidal ideation.24 Reported treatment studies
focus on adults with repeated suicide at-
tempts25,26 borderline personality disorder,27,28

or both, and occasionally on youths hospital-
ized for suicide attempts.29–31

Most interventions, whether brief or in-
tensive, tend to be associated with positive psy-
chosocial outcomes, such as decreased de-
pression,14,19,25,30,31 hopelessness,24,25 anxiety,19

and anger19,28 and increased problem-solving
skills.14,24,25,28 Short-term follow-up studies
have shown reductions in suicide risk behaviors
for most youths.14,19 Generally, usual care is as
effective as the experimental approaches in de-
creasing suicide intent25 or attempts14,26 or sui-
cide incidence.32,33 Generalizing from these
studies to nonclinical youth populations is ques-
tionable, however, and argues for testing of in-
dicated prevention programs.

Longer-term follow-up studies with young
adults found that differences between inter-
vention and control groups on suicide attempts
tend to decrease over time.32–34 Programs that
enhance problem-solving skills, compared with
those without this focus, are more likely to pro-
duce significant reductions in suicide risk be-
haviors and increases in protective fac-
tors.14,27,28,32,34,35 These findings generally are
consonant with those from our earlier studies
and with expectations that a skills-building in-
tervention—emphasizing the development of
coping and help-seeking skills—would
heighten problem-solving coping skills, per-
sonal control, and family support.14,19,36

The purpose of this investigation was to
evaluate the extended efficacy and differences
in effects between the sexes of 2 suicide risk
prevention protocols: C-CARE and CAST. We
hypothesized that these interventions would
(1) reduce suicide risk behaviors and the re-
lated risk factors of depression, hopelessness,
anxiety, and anger; (2) promote personal con-
trol and problem-solving coping skills; and (3)
enhance social resources, particularly family
support. These effects were expected immedi-
ately postintervention and at 9-month follow-
up. From our previous research,14,19 we hy-
pothesized that the 2 prevention protocols,
compared with usual care, would decrease sui-
cide risk and that CAST, in particular, would ef-

fect changes in skills-associated outcomes, in-
cluding enhanced personal control, problem-
solving coping, and family support. Because
sex is known to be associated with levels of
suicide risk behaviors13 (also E.A. Thompson,
PhD, RN, J.J. Mazza, PhD, J.R. Herting, PhD,
L.L. Eggert, PhD, RN, FAAN, unpublished
data, 1999) and some intervention out-
comes,14,37 sex-associated intervention out-
comes also were explored.

Methods

Study Design and Sample

A 3-group, repeated measures, random-
ized prevention trial was used to evaluate pro-
gram efficacy. The sample consisted of 460
high-risk youths from 7 high schools repre-
senting 2 Pacific Northwest urban school dis-
tricts. One district’s 4 high schools were in-
cluded; 3 of the other district’s schools were
selected on the basis of their geographic and de-
mographic representation of that district’s 10
high schools. Sample selection criteria and re-
cruitment procedures were standardized across
all schools.

The 3 study conditions included

1. C-CARE (n=150), a one-to-one, 2-hour
assessment interview, followed by an additional
1.5 to 2 hours that included a counseling ses-
sion and social “connections” intervention with
parents and school personnel.

2. CAST (n=155), a 12-session (12 hours)
small-group skills-training program combined
with the C-CARE individual approach.

3. Control (usual care; n=155), a brief
(15–30 minutes) assessment interview and so-
cial “connections” intervention with parents
and school personnel, simulating typical school
protocols.

Measurement was performed at the fol-
lowing 4 times: T1, baseline/preintervention;
T2, 4 weeks from baseline and after the initial
C-CARE and usual-care control interviews;
T3, 10 weeks from baseline, coinciding with
CAST skills-training completion; and T4, 9
months after baseline.

Study Procedures

The design included random assignment
by school to 1 of the 3 study conditions. Ran-
domization of conditions by school avoided
having experimental and control conditions in
the same school simultaneously, minimizing
the potential for contamination. Within schools,
the 3 study conditions were rotated systemat-
ically such that each school received each con-
dition: usual care/control, C-CARE, CAST,
and finally a “pause” semester during which no

interventions were implemented. Schools
began with different conditions, but across time,
all study conditions were assigned to each
school. Study conditions were neither repeated
at a given site in successive school semesters
nor nested within schools. The pause semester
permitted dissipation of potential carry-over
effects within schools over time.

Case identification and invitation. A 2-
step process served to identify youths at risk for
suicide. First, each school’s database and re-
ferrals from school personnel were used to
identify the total pool of potential high school
dropouts in each of the 7 schools on the basis
of criteria known to predict dropout, including
academic performance, attendance, and prior
dropout status.14,23

Second, from this pool of potential
dropouts, youths were randomly sampled by
computer and then personally invited to partic-
ipate by research staff. Institutional review
board–approved informedconsentwasobtained
fromeachyouthandhisorherparent(s)or legal
guardian(s).Participants responded to thebase-
line questionnaire that contained the Suicide
Risk Screen38 used to identify youths at risk for
suicide.Suicide riskwasbasedoncombinations
of 7 elements, including suicidal behaviors
(thoughts, thoughts due to drug involvement,
direct and indirect threats, attempts,depression,
anddrug involvement).Testsof theSuicideRisk
Screencase-findingmodelshowedthat itwasre-
liable and had concurrent and predictive valid-
ity.23,36,38Youths identified as not at risk for sui-
cideexitedfromthestudyat thispoint.Following
the baseline questionnaire, youths in the 2 ex-
perimental conditions received theC-CAREin-
tervention. Four weeks later, the 6-week CAST
programbeganforyouthsassigned to theCAST
condition. Control subjects received the indi-
vidualized usual-care protocol with timing of
implementation paralleling that of C-CARE.

Recruitment and retention rates. Of the
1546 high-risk youths identified as potential
dropouts and invited to participate in the study,
1217 (79%) agreed to take the baseline ques-
tionnaire, and 460 (38%) of these youths were
identified as at risk for suicide and continued
in the study. Retention at 9-month follow-up
(T4) was equivalent across conditions: 86% for
C-CARE, 93% for CAST, and 90% for the
control (χ2

2=3.7, P= .15).

Experimental Prevention Protocols

The content and modalities used in the C-
CARE and CAST standardized intervention
protocols were derived from clinical work and
ethnographic studies22,39 and are congruent
with motivational interviewing23,40 and short-
term counseling41,42 models.

C-CARE. The C-CARE protocol is a stan-
dardized individual prevention approach14 de-
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livered in 3.5 to 4 hours by trained research
staff, typically advanced-practice nurses or so-
cial workers. The intervention consisted of (1)
a 2-hour, one-to-one computer-assisted suicide
assessment, called the Measure of Adolescent
Potential for Suicide23;(2) a brief motivational
counseling session to enhance empathy and
support, deliver personal information, reinforce
positive coping skills and help-seeking behav-
iors, and increase access to help; and (3) a so-
cial network connections intervention to link
each youth with the school-based case man-
ager, a favorite teacher, or both, and to contact
a parent or guardian of the youth’s choice to
enhance immediate support, access to help,
and communication between the youth, school
personnel, and parents.

CAST.CASTisasmall-groupskills-train-
ingandsocial support intervention. Itentailed12
one-hour sessions over 6 weeks with 6 to 7 stu-
dentspergroup.TheCASTprogramwasbased
on a standardized protocol (L.L. Eggert, PhD,
RN, FAAN, L.J. Nicholas, MEd, unpublished
manual, January 1996) and was implemented
by trained, experienced, master’s-level high
school teachers, counselors, or nurses. Each
CAST session incorporated key concepts, ob-
jectives, skills, and a small-group implementa-
tion plan specifying the motivational prepara-
tionandcoachingactivities for theCASTleader.
The content was adapted from Reconnecting
Youth,22 targeting mood management (depres-
sion and anger management), school perform-
ance, and drug involvement. Each session in-
cluded helping youths apply newly acquired
skills and gain support from family and other
trusted adults.

Usual-care control condition. The usual-
care protocol simulated procedures typically
used by school personnel in response to youths
showing suicidal behavior. The assessment in-
terview involved Beck’s Scale for Suicidal
Ideation43 and Suicidal Intent Scale.44 Inde-
pendent interviewers conducted the standard-
ized usual-care procedures; these interviewers
were helping professionals (e.g., nurses, coun-
selors, social workers) with at least a bache-
lor’s degree. Following each assessment, the
interviewer implemented school policies and
used standardized social connections proce-
dures, as in C-CARE, including notifying par-
ents and designated school personnel. In all
study conditions, immediate assistance was
provided if the risk of suicide was imminent.

Fidelity of intervention implementation.
First, CAST group leaders received training,
and a school-based pilot test of the interven-
tion was conducted. CAST groups were con-
tinually assessed for implementation fidelity.19

Process evaluation of CAST included video-
taping all sessions to measure the exposure to
program content, leaders’skills-training com-
petencies, and skills acquired by the youths.To

tap these aspects, each group leader coded his
or her videotape after each session with a stan-
dardized coding form.The principal investiga-
tor established interrater reliability by review-
ing randomly selected videotapes. During
CAST implementation, group leaders met
weekly with the principal investigator, the
CAST program coordinator, or both, for su-
pervision, videotape reviews, and implemen-
tation fidelity assessments.Analyses of group
leader and supervisor ratings indicated uniform
implementation across leaders and cohorts.

C-CARE interventions were pilot tested.
Throughoutdeliveryofthisprotocol,assessment
interviewswerevideotapedandreviewedweekly
forimplementationfidelity.Topreventinterviewer
“drift” from protocol, interviewers and the C-
CAREprogramcoordinator independentlyrated
randomly selected videotapes, focusing on se-
lected components of the assessment; interrater
reliability was maintained at 90% agreement.

Thecontrolassessmentsalsowere initially
pilot tested; trainingwasprovided,andtheusual-
care assessments were routinely videotaped.
Once competency was established, the program
coordinator reviewed randomly selected video-
taped sessions to monitor and evaluate imple-
mentation fidelity.To assess the validity and re-
liabilityofyouthassessmentsacrossinterviewers,
riskbehaviorswereindependentlyratedbyapsy-
chologist.Agreementratingswere85%orbetter.

Measurement

The High School Questionnaire: A Pro-
file of Experiences45 was used to measure sui-
cide risk behaviors and related risk and pro-
tective factors. All measures were derived from
standard measures or constructed specifically
for the Reconnecting Youth Prevention Re-
search Program. Scales were based on 7-point,
Likert-type response options ranging from 0
to 6. Higher values indicated higher levels of
the measured construct. Over the past 15 years,
traditional psychometric analyses and confir-
matory factor analyses have established good
reliability and construct and predictive validity
of all measures with multiple independent sam-
ples.13,14,18,23,36,38 Reliability coefficients for the
current sample are reported below with de-
scription of the measures.

Suicide risk behaviors. The 4 single-item
indicators of suicide risk behaviors were (1) fa-
vorableattitude towardsuicide, (2) frequencyof
suicidal ideation, (3) frequency of direct sui-
cide threats, and (4) number of suicide attempts
within the past month. Construct validity, es-
tablished previously with confirmatory factor
analysis, reported factor loadings ranging from
0.69 to 0.92 for these indicators on a latent sui-
cide risk behavior dimension36 (also E.A.
Thompson, PhD, RN, J. J. Mazza, PhD, J.R.
Herting, PhD, L.L. Eggert, PhD, RN, FAAN,

unpublished data, 1999; E.A.Thompson, PhD,
RN,C.D.Connelly,PhD,RN,L.L.Eggert,PhD,
RN, FAAN, unpublished data, June 2000).

Related risk factors. The 4 measures of
emotional distress were depression, hopeless-
ness, anxiety, and anger. The depression scale
measured depressed affect with 6 items adapted
from the Center for Epidemiologic Studies De-
pression Scale46 for use with adolescents (α=
.76), including items such as “I feel depressed,”
“I can’t shake off feeling ‘down’or blue,” and
“I feel sad.” In earlier studies,14,18 the validity
of student self-reports based on this scale was
corroborated by teacher ratings on depression
(r=0.74). Hopelessness (3 items; α=.63) mea-
sured feelings of hopelessness about life vs sat-
isfaction with life. Anxiety (4 items; α=.70)
measured physical, emotional, and cognitive
signs of anxiety. Anger control problems (4
items; α=.69) were measured by indicators
such as “irritability or getting easily angered,”
“feeling out of control when angry,” and “hit-
ting something or someone when angry.” Con-
struct validity and acceptable reliability coef-
ficients for each of these dimensions were
shown in earlier studies14,23,36 (also E.A.
Thompson, PhD, RN, J.J. Mazza, PhD, J.R.
Herting, PhD, L.L. Eggert, PhD, RN, FAAN,
unpublished data, 1999; E.A.Thompson, PhD,
RN, C.D. Connelly, PhD, RN, L.L. Eggert,
PhD, RN, FAAN, unpublished data, June 2000).

Protective factors. The 3 protective fac-
tors measured were sense of personal control,
problem-solving coping, and family support.
Personal control (5 items; α=.76), defined as
perceived self-efficacy in coping with prob-
lems and influencing positive outcomes, was
measured by indicators of “confidence in han-
dling problems,” “ability to make good things
happen for self,” “ability to learn to adjust/cope
with problems,” “confident about feeling bet-
ter eventually,” and “feeling capable and in con-
trol.” Problem-solving coping (3 items; α=.74)
measured the degree of active problem-solving
coping approaches used. Items included “face
problems head on until settled,” “imagine my-
self solving the problem, then handling it for
real,” and “think about options, choose the best,
and take action.” Family support47 (5 items; α=
.85), a measure of support satisfaction, reflected
the degree of satisfaction with close, comfort-
able family ties; open communication and shar-
ing of problems; time spent together; accept-
ance and support from family; and being able
to turn to family members for help.Acceptable
reliability coefficients and construct validity
have been established for each of these dimen-
sions with confirmatory factor analyses.36,48

Analysis

One-way analysis of variance and χ2 tests
were used to assess baseline equivalency
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among groups. Multilevel models with stu-
dents nested within schools were estimated for
interval-level outcome and demographic vari-
ables; models with Bernoulli distributions were
used to examine equivalency of dichotomous
demographic variables.49,50

Differences in change among the 3 study
groups were assessed with individual growth
curve models50,51 that were estimated by hier-
archical linear modeling.49 The multilevel
growth models posited (1) a general equation
in which individual patterns of change or
growth are a function of time (level 1: repeated
measures or within individuals); (2) variation
in the growth parameters as a function of in-
dividual differences (level 2: between individ-
uals); and (3) variation in these individual dif-
ferences caused by the cluster sampling by
schools or school differences (level 3: between
schools). From related studies and empiric as-
sessment of the current data, we observed that
the rate of change or growth was not constant
but increased or decreased across time. Thus,
we fitted a quadratic growth model with time
and time2 terms in the equation. The general
form of the level 1 model (repeated measures
or within individuals) was

(1) Yij=β0j+β1j(time)+β2j(time2)+rij,

where Yij represents the status of the outcome
variable for individual j at time i, β0j refers to
the intercept or baseline value the individual j,
β1j and β2j represent the nonlinear rate of
change in the outcome variable across time,
and rij represents the residual variance.

Level 2 equations describe variation in the
level 1 intercept and slope parameters as pre-
dicted by variables such as age, sex, interven-
tion group (CAST vs C-CARE), and the inter-
action of intervention group and sex. Equations
describing the level 2 models were as follows:

(2a) β0j=γ00+γ01(Age)+γ02(Sex)
+γ03(CAST)+γ04(C-CARE)
+γ05(CAST×Sex)
+γ06(C-CARE×Sex)+u0j

(2b) β1j=γ10+γ11(Age)+γ12(Sex)
+γ13(CAST)+γ14(C-CARE)
+γ15(CAST×Sex)
+γ16(C-CARE×Sex)+u1j

(2c) β2j=γ20+γ21(Age)+γ22(Sex)
+γ23(CAST)+γ24(C-CARE)
+γ25(CAST×Sex)
+γ26(C-CARE×Sex)+u2j

The coefficients β0j, β1j, and β2j are defined for
equation1,above; thecoefficientγ represents the
effect of level 2 predictors on time coefficients
(i.e.,β0j,β1j,β2j);andthecoefficientu represents
residualvariancefor level2equations.Theequa-
tions are described further under Results.

Central to this investigation was the test of
the experimental intervention effects revealed
by modeling rate of change (measured by the

slope parameters for time in the level 1 equa-
tion) as related to membership in an interven-
tion group (CAST or C-CARE at level 2). In
the analyses, CAST and C-CARE were en-
tered as dummy variables, with usual care serv-
ing as the reference group. We expected the
interventions to be related to steeper declines
in negative outcomes (or, conversely, steeper
increases in positive outcomes). For example,
intervention effects reflecting the rate of de-
cline in suicidal ideation would be indicated
by a negative β1j in the level 1 equation above.
When predicting β1j in level 2, the growth co-
efficients for CAST (γ13) and C-CARE (γ14)
would be significant and negative, representing
steeper rates of decline compared with usual-
care controls.

All growth parameter equations included
controls for age and sex. Preliminary models
included a dichotomous racial/ethnic minor-
ity status variable (1=racial/ethnic minority,
0=White), which did not influence the growth
model parameter estimates and was thus re-
moved from the equation. In the hierarchical
linear modeling analyses, P values were not
corrected for multiple testing because the study
examined new indicated suicide prevention ap-
proaches; thus, observing even very small ef-
fects may be important. Graphic displays and
one-way analysis of variance with post hoc
tests supplemented these analyses for descrip-
tive purposes. Statistically conservative Bon-
ferroni corrections for multiple comparisons
were used to examine mean differences post-
CAST intervention (T3) and at follow-up (T4).

Intent-to-treat analyses. Analyses of all
study participants assigned to the 3 study con-
ditions were conducted, regardless of whether
they had complete data.These more conserva-
tive intent-to-treat results were compared with
those from analyses of study completers only.
Study completers were defined as participants
with no interruption in data across the 4 data
collection periods.To account for missing data
among study participants in the intent-to-treat
analyses, we used multiple imputation proce-
dures52,53 with the NORM program.53 When
expectation maximization techniques were used
to determine maximum likelihood parameter
estimates, the procedure converged in 84 iter-
ations; following standard recommendations,
840 data augmentation cycles were conducted,
producing 10 imputed data sets used in all hi-
erarchical linear modeling analyses.

The growth curve models estimated in hi-
erarchical linear modeling49 yielded essentially
the same conclusions as did traditional
repeated-measures trend analyses that used
multivariate analysis of variance.54,55 This was
true in both the intent-to-treat sample and the
study completers sample. The growth curve
results (with intent-to-treat sample) are reported
here, because this method has distinct ad-

vantages over the more traditional analytic
methods. For example, the growth models
take into consideration unequal time intervals
between data collection points and test si-
multaneously for multilevel effects and the
cross-level interaction effects. In addition, hi-
erarchical linear modeling allows use of the
multiple imputation data sets necessary for the
intent-to-treat analysis and produces reliable
parameter estimates.50

Estimated variance components. Ini-
tially, 3-level, fully unconditional (intercepts
only) models were tested. These produced
estimates of variance components across all
3 levels (within individuals, between indi-
viduals, between schools).50 For the suicide
risk indicators, the results indicated that 65%
to 75% of the variance was associated with
the within-individuals level, whereas 24% to
35% of the variance was associated with the
between-individuals level. Only 0% to 0.1%
of the variance was associated with the
between-schools level. For related risk and
protective factors, 38% (for family support)
to 54% (for depression) of the variance was
associated with the within-individuals level,
and 46% to 62% was associated with the
between-individuals level. In contrast, 0% to
1.9% (for problem-solving coping) of the
variance was associated with the between-
schools level. Thus, with the exception of
problem-solving coping, no significant ran-
dom variation was due to school or school
district, and all intraclass correlations were
at or near 0. These results indicated inde-
pendence of observations within vs between
schools and mitigated the need to include a
school or school district level in the multi-
level analyses.50

Because all study conditions were ro-
tated within each school, study participants
were not nested in schools or classrooms. In-
dividuals, not preconstituted groups, were the
sampling unit. Any effects of belonging to a
common group, however, were most likely to
arise in the small-group CAST intervention;
C-CARE and control study conditions in-
volved one-to-one interventions. Multilevel
statistical models that included clustering of
CAST participants into groups (vs models in
which group status was ignored) also were
tested. With low variance, the normality as-
sumption underlying the z test may be vio-
lated; thus, a multiparameter, likelihood-ratio,
χ2-based test is recommended.50 Evidence
from both the estimated variance components
and the likelihood-ratio χ2 tests showed no
significant group variation across study out-
comes. Intraclass correlations were extremely
small (generally<.0001). Thus, this analysis
indicated that study results would not be in-
fluenced by the putative CAST group or clus-
ter effects.
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Based on the above analyses, final-stage
growthcurveanalyses,withoneexception,used
2-levelmodels.Level1examinedchangewithin
individualsacross time(repeatedmeasures),and
level 2 tested foreffects related to individualdif-
ferences.Foralloutcomes,weincludedboth time
and time2 terms in the equations and tested
whetherthebaseline level(β0j),andchange across
time (β1j,β2j) were functions of the intervention
groupsnetofeffectsassociatedwithsexandage.50

Tests for problem-solving coping used a 3-level
model incorporatingschool toaccount forsmall
but significant school effects.

Results

Sample Characteristics

Of the 460 youths aged 14 to 19 years who
were judged through screening to be at risk for
suicide, 412 (89.6%), 25 (5.4%), 14 (3.0%),
and 9 (2.0%) completed data collection 4 times,
3 times, twice, and only once, respectively. Of
these youths, 150 were in C-CARE, 155 were
in CAST, and 155 were in the usual-care con-
trol group. The sample was 52% female and
was ethnically diverse, with 49% Euro-
American youths and a minority representa-
tion of approximately 51%: Native American
(4%),AsianAmerican/Pacific Islander (18%),
African American (19%), and Latino or His-
panic (10%). This distribution reflected ran-

dom sampling of potential high school dropouts
from participating schools with minority rep-
resentations ranging from 34% to 60%.

Baseline Equivalency

One-wayanalysisofvariance in the intent-
to-treat sample (n=460) showed no significant
differences among groups for the background
variables of sex, race/ethnicity, and percentage
livingwithbothbiologicalparents.CASTyouths,
however, tendedtobeslightlyolder (F2,457=3.19,
P=.04), but by no more than 5 months on aver-
age. Study groups also were equivalent on all
outcome variables except for problem-solving
coping (F2,457=4.30,P=.01);CASTandusual-
careyouthshadsimilarbaselinescores,although
scores from both groups were significantly
higher thanC-CAREscores.Multilevelmodels
estimatingonlymeanlevels foroutcomeandde-
mographic variables were compared with mod-
els includingtermsfor interventiongroups.Chi-
square tests of differences in deviance statistics
for thesenestedmodelswereallnonsignificant,
indicatingbaselineequivalenceamonggroups.50

Consistent with these findings were the hierar-
chical linear modeling parameter tests of the
intercepts, controlling for age, sex, and sex-
by-group interactions (Table 1). These tests in-
dicated no baseline differences for most of the
variables, except for a few C-CARE group dif-
ferences in depression, hopelessness, and
problem-solving coping. These differences are

consideredin thedescriptionof thegrowthcurve
analyses results that follow.

Prevention Effects

Suicide risk behaviors. Table 1 summa-
rizes the parameter estimates from the quadratic
growth curve models focusing on the cross-
level interaction between individual-level tem-
poral factors (time, time2) based on repeated
measures and intervention group. Baseline co-
efficients (under β0) represent T1 intercept dif-
ferences between CAST and C-CARE in con-
trast to usual care. The absence of significant
intercept coefficients for suicide risk behav-
iors (Table 1) indicates no baseline differences
for CAST or C-CARE relative to usual care.

In these multilevel analyses, the individ-
ual growth curve (level 1) is represented by a
pair of slope coefficients (β1, β2) which are
necessary to fit the quadratic model. The β1
coefficient reflects the rate of change across
time; the β2 coefficient represents increases or
decreases in the rate of change. Gamma (γ) co-
efficients reflect the effects of level 2 predic-
tors on level 1 rates of change. In Table 1, γ co-
efficients represent the influence of the 2
intervention groups, CAST and C-CARE,
compared with usual care.

Compared with usual care, both CAST
(γ13=−.292, P<.05; γ23=.030, P<.05) and C-
CARE (γ14=−.223, P<.10; γ24=.020, P<.10)
influenced the rate of change (β1) associated

TABLE 1—Growth Curve Parameter Estimates for Suicide Risk, Related Risk, and Protective Factors Reflecting Cross-Level
Interaction Effects for Time, by Intervention Group (N=460)

Baseline Coefficients Rate of Change Coefficients
β0 (intercept) β1 (time) β2 (time2)

CAST γ03 C-CARE γ04 CAST γ13 C-CARE γ14 CAST γ23 C-CARE γ24

Suicide risk behaviors
Attitude toward suicide .078 .074 −.292** −.223* .030** .020*
Suicidal ideationa .127 .132 −.341** −.329** .032** .028**
Direct suicide threats .036 −.134 −.120 −.001 .012 .000
Attempts last month .020 −.080 −.045 −.007 .003 .000

Related risk factors
Depressiona .002 .451** −.231** −.389† .021** .035†

Hopelessness −.008 .435** −.285*** −.306*** .024** .024**
Anxietya −.252 .076 −.381† −.431† .037† .043†

Angera −.086 .238 −.250*** −.253*** .025*** .024***
Protective factors

Personal control .202 −.090 .242** −.011 −.021** .004
Problem-solving copingb −.202 −.703*** .349*** .033 −.030** −.000
Family support −.107 −.280 .044 .015 .000 .003

Note. CAST=Coping and Support Training; C-CARE=Counselors CARE. Coefficients represent growth curve parameter estimates for cross-
level interactions between time (repeated measures) and intervention groups. Study groups entered as dummy variables with usual care
(n=155) serving as the reference group for CAST (n=155) and C-CARE (n=150). All estimates controlled for age, sex (0= female, 1=male),
and sex-by-intervention group effects. Time intervals parameterized at 0, 1, 2.5, and 9 months reflecting time intervals of data collection
periods.

aEffects qualified by group-by-time-by-sex interaction effect discussed in text.
bResults based on 3-level model, with school entered at third level because problem-solving coping had small (1.9%) but significant

percentage of variance with school level.
*P<.10; **P<.05; ***P<.01; †P<.001.
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with favorable attitude toward suicide and sui-
cidal ideation. Both interventions were asso-
ciated with faster rates of decline compared
with usual care, with comparable rates of de-
cline for CAST and C-CARE. For both CAST
and C-CARE compared with the control group,
the coefficients for time2 (β2) were significant
or nearly significant, suggesting that for CAST
and C-CARE, the rate of decline tapered
slightly faster.This small tapering effect, how-
ever, did not substantially alter the overall rate
of decline for CAST and C-CARE.There were
no intervention-specific outcomes for suicide
threats or attempts within the last month; how-
ever, both are low-base-rate variables and thus
limited as outcome measures for prevention
research.

Changes in mean levels of suicide risk
behaviors by study group are illustrated in Fig-
ure 1 (a–d). All 3 groups showed declines in
suicide risk behaviors between T1 and T4. Con-
sonant with the growth curve analyses, inter-
vention group differences relative to usual care
were evident for attitude toward suicide and
suicidal ideation. Importantly, reductions in
these direct suicide risk behaviors were sus-
tained at the 9-month follow-up.

Related risk factors. The γ coefficients
in Table 1 indicate that CAST and C-CARE,
compared with usual care, were associated
with significantly different rates of decline in
depression, hopelessness, anxiety, and anger.
These rates tapered off across the 9-month pe-
riod. Some intervention effects were moder-
ated by sex, requiring further explication
below.

Both CAST and C-CARE had signifi-
cant effects on the rates of decline in depres-
sion (Figure 1e). A single sex interaction effect
was associated with C-CARE but not CAST,
indicating that sex moderated the influence of
C-CARE on depression. At baseline, females
in the C-CARE group reported significantly
higher levels of depression than did males,
creating differentials in the rates of change.
The overall pattern of change for males and
females in C-CARE, however, was fully con-
sistent with the pattern observed in Figure 1e.

Post hoc comparisons of mean levels of
depression, controlled for baseline depression,
indicated significant differences among the
group means at T3 and T4 (F2,456=5.41, P<.005;
F2,456=6.83, P<.001, respectively). Compar-
isons between the intervention groups, CAST
and C-CARE, and usual care showed signifi-
cantly lower levels of depression at T3 (P<.008
and P<.03, respectively) and T4 (P<.002 and
P<.01, respectively).

Compared with usual care, the growth
curve analyses (Table 1) also showed signifi-
cantly different rates of decline in hopelessness
for both CAST (γ13=−.285, P<.01; γ23=.024,
P<.05) and C-CARE (γ14=−.306, P<.01; γ24=

.024, P<.05). Figure 1f illustrates that among
CAST and C-CARE participants, declines in
hopelessness were sustained across all time
points, whereas following T2, the usual-care ef-
fects rebounded and then declined. No signif-
icant sex interaction effects were found for
hopelessness.

With respect to mean levels of hopeless-
ness, controlling for baseline levels, follow-up
tests found significant differences among group
means at T3 and T4 (F2,456 =7.62, P< .001;
F2,456=2.96, P<.05, respectively). For CAST vs
usual care, hopelessness was significantly lower
at T3 (P<.002) but not at T4. For C-CARE vs
usual care, hopelessness was significantly lower
at T3 (P<.004) and T4 (P<.05). In brief, both
the growth curve analyses and the post hoc
tests indicated that the experimental interven-
tions, compared with usual care, produced sig-
nificantly greater rates of decline and, impor-
tantly, sustained reductions in mean levels of
depression and hopelessness at follow-up.

Intervention effects on rates of decline in
anxiety for CAST (γ13=−.381, P<.001; γ23=
.037, P<.001) and C-CARE (γ14=−.431, P<
.001;γ24=.043,P<.001)and inanger forCAST
(γ13=−.250, P<.01; γ23=.025, P<.01) and C-
CARE (γ14=−.253, P<.01; γ24=.024, P<.01)
were significant. These effects were qualified,
however, by statistically significant sex interac-
tion effects, depicted in Figure 2 (a–d).

For females, both CAST and C-CARE
significantly influenced the rate of decline in
anxiety (P < .001) and anger (P < .001).
Follow-up tests, controlling for baseline lev-
els of anxiety and anger, found significant
differences in group means at T3 and T4 for
anxiety (F2,236 =14.10, P<.001; F2,236 =5.90,
P < .003, respectively) and at T3 for anger
(F2,236 =5.35, P<.005). Group comparisons,
using Bonferroni corrections, showed sig-
nificant effects for CAST compared with
usual care in (1) reducing anxiety at T3 (P<
.001) and at T4 follow-up (P<.003) and (2) re-
ducing anger at T3 (P<.006) but not at T4. A
similar, although not as strong, pattern of ef-
fects was observed for C-CARE compared
with usual care in (1) reducing anxiety at T3
(P<.001) and at T4 follow-up (P<.09) and
(2) reducing anger at T3 (P<.07) but not at T4.

For males, CAST and C-CARE did not
influence the rate of change in either anxiety or
anger. Trend analyses showed significant lin-
ear declines in anxiety (F1,217=39.41, P<.001)
and anger (F1,217=50.26, P<.001), but the pat-
tern of decline was similar across all groups. In
contrast to the findings for females, no signif-
icant group differences were seen for males
among the 3 study groups for mean levels of
anxiety or anger at T3 or T4.

In summary, males tended to show im-
provements regardless of the intervention
mode, with mean levels of anxiety and anger

decreasing by at least 20%; females, in con-
trast, were differentially responsive to the ex-
perimental interventions, especially CAST.

Protective factors. Consistent with the
study hypotheses, the multilevel growth curve
analyses showed that CAST, but not C-CARE,
had significant influences on the rate of change
in personal control (γ13 = .242, P<.05; γ23 =
–.021, P<.05) and problem-solving coping
(γ13= .349, P<.01; γ23=−.030, P<.05). Figure
3 (a and b) illustrates these findings, with the
effects of CAST being most remarkable.

Follow-up tests, controlling for baseline
levels, detected significant differences in group
means at T3 and T4 for problem-solving coping
(F2,456=11.53, P<.001; F2,456=6.56, P<.002, re-
spectively) and personal control (F2,456=5.62,
P<.004; F2,456=4.94, P<.008, respectively).
Youths participating in CAST, compared with
those in C-CARE and usual care, showed sig-
nificantly greater problem-solving coping im-
mediately after the CAST intervention (T3) and
at follow-up (T4) (both P<.001). CAST also
was associated with significantly greater in-
creases in personal control, relative to usual-
care participants, at T3 (P< .003) and at T4
(P<.006). Mean level differences between C-
CARE and usual care were not statistically sig-
nificant. For family support, linear trends were
significant for all groups (F1,454 =54.38, P<
.001), indicating gains, but no differentials in
rates of change or increases in mean levels were
associated with the experimental interventions.
Generally, increases in protective factors were
observed, with the strongest and most consis-
tent effects occurring for youths in the CAST
skills-building intervention.

Sensitivity tests. Traditional trend analy-
ses also were conducted, yielding results fully
consistent with the growth curve analyses re-
ported earlier in this article. A series of sensi-
tivity tests was also conducted to determine
the degree to which regression to the mean
may have influenced the outcomes based on
changes in means across time. Estimates of
10%, 20%, and 30% regression to the mean
were used, values of baseline measures were
reduced, and traditional trend analyses were
redone. The results did not differ substantially
from the results of analyses conducted without
the regression-to-the-mean adjustments.Taken
together, results from the growth curve mod-
eling, post hoc descriptive analyses, and trend
analyses provide strong and consistent evi-
dence for the efficacy of the experimental
interventions.

Discussion

This study evaluated the efficacy of 2
brief school-based suicide risk preventive in-
terventions—CAST, a small-group skills-
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Note. CAST=Coping And Support Training; C-CARE=Counselors Care; T1 =baseline/preinterventionl; T2 =4 weeks after C-CARE and
usual-care control interviews; T3 =10 weeks after CAST intervention; T4 =9 months after baseline. The control condition was for usual
care.

FIGURE 1—Changes in mean levels of suicide risk behaviors, depression, and hopelessness across measurement intervals,
by condition.
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Note. See note for Figure 1.

FIGURE 2—Changes in mean levels of anxiety and anger across measurement intervals, by condition, showing sex
interaction effects.

building and social support intervention, and
C-CARE, a brief one-to-one assessment and
crisis intervention—compared with a simu-
lated school-based, usual-care control group.
The overall hypothesis was that CAST would
be most effective in reducing suicide risk be-
haviors and related risk behaviors and en-
hancing protective factors among youths at
combined risk for school dropout and suici-
dal behaviors.

All study groups showed some reduc-
tions in suicide risk behaviors and emotional
distress immediately following the interven-
tion and at the 9-month follow-up. Significant
differences in rates of change were observed

for attitude toward suicide, suicidal ideation,
depression, hopelessness, anxiety, and anger,
indicating intervention-specific effects. The
CAST and C-CARE interventions were more
effective than usual care in sustaining reduc-
tions in suicidal ideation, depression, and
hopelessness across time. In contrast to other
studies,32–34 these are promising results, be-
cause they suggest that the 2 prevention ap-
proaches may provide longer-term prevention
effects.

Interestingly, females participating in
CAST and C-CARE showed the steepest rates
of decline in anxiety and anger-control prob-
lems, compared with those receiving usual

care. In contrast, CAST and C-CARE vs
usual care were not differentially effective for
males. These findings suggest that small-
group and more intense interventions may be
most effective in reducing anxiety and anger
in females at risk for suicide. For males, the
public nature of the group-based anger-man-
agement intervention may contribute to re-
active responses, particularly for changing
male stereotypic behavior (assertiveness, ag-
gression), thereby dampening the effective-
ness of the approach. Alternatively, the indi-
vidual approach, for males in particular, may
facilitate development of trust and initially
reduce feelings of vulnerability, opening re-
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Note. See note for Figure 2.

FIGURE 3—Changes in mean levels of protective factors across measurement intervals, by condition.

ceptiveness to alternative means of coping
and seeking support from the counselor, par-
ents, and school personnel.42

These findings related to anxiety and anger
are congruent with a stress–coping–social sup-
port model, suggesting that support resources
from a trusted adult can serve to redefine
stress demands and reinforce more adaptive
coping (e.g., seeking support), both of which
serve to reduce stress-associated emo-
tions.24,42 Additional research is needed to
determine whether group or individual in-
tervention approaches to anger management
contribute to differential program effective-
ness in this area. Although the question “For
whom does which program work?” is im-
portant, a key observation was that both

males and females had reductions in anger
and anxiety.

The efficacy of CAST and C-CARE also
was examined relative to gains in protective
factors—that is, personal control, problem-
solving coping, and family support. Notably,
youths participating in the small-group skills-
building CAST program, compared with those
in usual care, showed significantly greater rates
of change in problem-solving coping and per-
sonal control at program exit, with continued
gains at follow-up. In contrast, C-CARE
youths, compared with usual-care control sub-
jects, did not show these gains in protective
factors.

The results suggest that indicated preven-
tion approaches show promise for reducing sui-

cide risk among potential high school dropouts,
a particularly high-risk group.13,14 The findings
are consonant with prior research that tested the
social support/skills-training theoretic model22

for reducing co-occurring problem behaviors,
including suicide risk behaviors, and depres-
sion among vulnerable youths.14,36 The results
also parallel findings from treatment studies in
which young adults24,33,56 and adolescents29 had
significant reductions in suicidal behaviors, and
adolescents showed significant reductions in
depression.57 Together, these studies indicate
that young people benefit from even brief sui-
cide risk assessments and crisis interventions.
This study reinforces the need for public health
prevention through school-based screening and
indicated intervention programs.
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Study Limitations

For both ethical and legal reasons, studies
of youth suicide risk behaviors must incorpo-
rate usual-care comparison groups. Conse-
quently, the effects of a no-intervention con-
trol group cannot be evaluated. The fact that
all groups showed significant decreases in sui-
cide risk behaviors may have been the result
of regression to the mean. However, 3 facts
argue against this as an encompassing expla-
nation. First, the criteria for screening youths
were broad based; there was considerable vari-
ation across individuals and groups. For ex-
ample, some youths reported multiple suicide
attempts, and others reported none; some re-
ported high levels of suicidal ideation but no
depression, whereas others had elevated de-
pression but no suicidal ideation. Second, dif-
ferent intervention approaches resulted in dif-
ferent patterns of outcomes among the study
variables. For example, in contrast to usual
care, C-CARE and CAST contributed to long-
term decreases in depression and hopelessness,
major predictors of suicidal behaviors. Addi-
tionally, CAST, the skills-building program,
contributed specifically to sustained increases
in personal control and problem-solving cop-
ing, consistent with earlier studies14,36 that used
a longer, more intensive prevention approach22

from which CAST was developed. Third, sen-
sitivity tests conducted to account for poten-
tial regression effects found that the hypothe-
sized effects remained statistically significant
and the interpretation of results was substan-
tially unchanged. In summary, although re-
gression to the mean may contribute to the re-
sults, intervention effects were evident.

Although longer-term outcomes were ex-
amined, the follow-up interval was relatively
brief (9 months). A review of behavioral treat-
ments of suicidal behaviors among clinical pop-
ulations suggests that outcomes among exper-
imental and control groups may dissipate across
time.33 Thus, the stability of important im-
provements, such as enhanced personal con-
trol and problem-solving coping, in this pre-
vention trial with a nonclinical population
cannot be adequately evaluated without longer-
term follow-up.

Future Research

Crucial research questions remain. For ex-
ample, what individual and intervention factors
contribute most to improvement?What factors
promote the differential responsiveness of fe-
males to the small-group skills-training inter-
vention for reductions in anxiety and anger? Do
personal and social resources serve as media-
tors, thereby indirectly influencing reductions
in suicide risk and emotional distress? Do the
gains made by youths in the 2 brief interven-

tions hold across longer periods and into young
adulthood when the risk for suicide escalates?

Thisstudyaddressed thecriticalprocessof
defining, implementing, and evaluating effec-
tive public health prevention approaches for re-
ducingsuicide riskamongadolescentsascalled
for by the surgeon general.1 Despite limitations
andtheneedformoreresearch, thestudyshowed
thefeasibilityandefficacyofsuicideriskscreen-
ing and brief indicated suicide prevention pro-
grams designed for vulnerable high school
youths. Reducing emotional distress and en-
hancing personal competencies and social re-
sources during adolescence provide high-risk
youthswithskillsandsocialsupportresourcesfor
counteracting complex and stressful life events
thatoftenleadtodepressionandsuiciderisk.
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